Kobayashi and two of the present authors discovered in a previous work that nickel-manganese alloys exhibit high permeability in the concentration of less than about 24% manganese, and named them Nimalloy. Much subsequent work has been carried out on the effects of additions of various elements on the properties of nickel-manganese alloys and obtained the highest initial permeability of 76000 and the highest maximum permeability of 441000. In the present paper, the effect of aluminium additions on the characteristic properties of nickel-manganese alloys have been studied. The results show that the optimum cooling rate for attainment of the highest permeability in each alloy increases in general with increasing aluminium content. Thus the alloy containing 78.95% Ni, 19.85% Mn and 1.20% Al showed the highest initial permeability of 10780 when
I. Introduction
Kobayashi and two of the present authors(1) discovered in an earlier work that high permeability can be obtained in Ni-Mn alloys by properly adjusting the degree of order of the ferromagnetic superlattice Ni3 Mn, and termed these high permeability alloys "Nimalloy". Much subsequent work has since been conducted by Masumoto, Murakami and others on the effects of additions of various elements to Ni-Mn alloys on their characteristic properties.
At the biannual Meetings of the Japan Institute of Metals, the results of experiments have been presented for the cases of additions of Fe(2),V(3),Si(4),Ti(5),Mo(5),Cr(6),Al(6), Sb(7),Sn(7),W(8), Co(8) , Cu(8) , Ge(9) and Nb(9) to NiMn alloys as third elements and additions of Cr(10) and Mo(11) The highest values of initial permeability and maximum permeability obtained so far are as high as 76000 and 441000, respectively. In this paper the results obtained by additions of aluminium to Nimalloy are described.
II. Specimens and Experimental Procedure
Alloying materials used were. electrolytic nickel, electrolytic manganese and aluminium, of which the former two were entirely the same as those used in a previous work(1) and the aluminium was 99.82% in purity. The methods of specimen preparation, heat treatments and measurements will be omitted here because of their similarity to those reported already(1). The specimens employed were 89 alloys III.
Results and Discussion
The experimental results are summarized in Table 1 value curves in Fig. 1 and Fig. 2 
IV. Conclusions
Ring-form specimens were prepared from 89 alloys perature at various cooling rates. The results of measurements of the magnetic properties, specific electrical resistivity and its temperature coefficient are summarized as follows:
(1) In the case of aluminium additions to Ni-Ma (2) With increasing aluminium content, the ability with the composition stated above shows the smallest value of 5.54erg/cm3/cycle in hysteresis loss, while the smallest value of 0.0121 Oe in coercive force against the maximum magnetic induction of 2000 G is obtained from the alloy of highest maximum permeability in the Ni-Mn-Al system. (4) The specific electrical resistivity is generally large. The Ni Mn Al alloy of highest maximum (5) These alloys can more easily be forged and rolled at room and high temperatures than Permalloy.
